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AGENDA 2/22/94)for CRIS Preliminary Design Review (ver.
2/22/94 - 2/23/94

102 IPAC, Caltech, Pasadena CA

Day 1 Tuesday - February 22, 1994

13:30

13:40

13:50

14:00

Welcome & Meeting Logistics

Introductions & Review Protocols

Incorporate Changes

Experiment
I.I

1.2
1.3

1.4
1.5
1.6
1.7

1.8

1.9
I.I0
l.ll
1.12

Objectives and Approach
Particle Acceleration in the Heliosphere
Spectra of Energetic Oxygen Nuclei
Isotopic & Elemental Composition
Primary Scientific Objectives, Approach. and Capabilities
CRIS Sketch (side view)
Isotope Identification Technique
Example Raw Data from HIST/ISEE-3
Key Design/Performance Requirements
Additional CRIS Performance Requu'ements
CRIS Response
Collecting Power
Cosmic Ray Isotope Event Rates

Stone

Swenson

Mewaidt

14:20 Overview
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12

of Instrument Development Plans
Instrument Development Organization
Division of Responsibilities by Institution
Division or Responsibilities by Experiment Element
Organization Chart
Work Breakdown Structure

CRIS Development Gantt Schedules
CRIS SOFT Hodoscope Gantt Schedule
CRIS Stack Detector Development Schedule
CRIS Mechanical Schedule

CRIS GSE Development Schedule
BB Electronic Development & Testing
ACE Phase C/D Master Schedule

Cummings

Grumm

14:50

15:10

Instrument Overview
3.1
3.2
3.3
3.4
3.5
3.6
3.7

Functional Block Diagram
Design Emphasizes Simplicity
Key Design Features, Packaging
Key Design Features, Electronics
Key Design Features, Redundancy
Key Design Features, Health Monitoring Built-in
Key Design Features, Flight Software

BREAK

Cook



15:30 Solid State

4.1
4.2
4.3

4.4

4.5
4.6
4.7

4.8
4.9

4.10
4.11

4.12

4.13

4.14

4.15

4.16

4.17

4.18

4.19

4.20

4.21

Detectors

Detector Overview, Single Groove Design

Double Groove Design

Functional Description

Fabrication Techniques

Requirements, Thickness Uniforrmty

Requirements, Continuous Bias

Requirements, Contamination Prevention

Requirements, Radiation Resistance

Requirements, Radiation Resistance (cont.)

Key Specifications

Phase B Detector Activities, Silicon Source Evaluation

Phase B Detector Activities, Prototype Detector Fabrication

Phase B Detector Activities, Tests of Prototypes at MSU Cyclotron
Phase B Detector Activities, LiD Detector Thickness Profiles

Phase B Detector Activities, Mass Resolution

Detector Fabrication and Testing, Detector Fabrication & Testing

Detector Fabrication and Testing, Silicon Detector Spares Approach

Detector Fabrication and Testing, Detector Testing Plan

Detector Fabrication and Testing, Planned Tests (cont.)
Calibration Plan, Detector Calibrations

Calibration Plan, Telescope Calibrations

Wiedenbeck

16:30 ADJOURN Day 1



AGENDA for CRIS Preliminary Design Review (ver. 2/22/94)

Day 2 Wednesday - February 23, 1994

08:30 Scintillating
5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10

5.11

5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

5.21

5.22

5.23

5.24R

5.25

5.26

5.27

5.28

5.29

5.30

5.31

5.32

5.33

5.34

5.35

5.36

5.37

5.38

5.38A

5.39

5.40

Optic Fiber Telescope (SOFT)
SOFT Team

SOFT Hodoseope, Top and Side Views

Fiber Output Format

Image Intensifier Assembly
Photo, SOFT MSU Instrument (Entry Window View)
Photo, SOFT MSU Instrument (Side View)
Photo, Camera ElectronicsBoard

Spatial Resolution of Fiber Hodoscope for Iron Nuclei

Single Fiber Layer Detection Efficiency Measurements

Event Detection Efficiency

Photo, Silicon Event

Photo, Oxygen Event

Photo, Helium Event

Pixel Cluster Centroids Superimposed

Pixel Cluster Intensity Sums

SOFT Dynamic Range

Summary of Accomplishments at MSU 12/93

Long Duration Test of Fibers

Photo, Fiber Drawing Machines
Photo, Fiber Transfer Mechanism

Photo, Two Fiber Planes

SOFT Detector Block Diagram

SOFT Detector Video Timing Diagram

SOFT High Voltages

SOFT Accelerator Configuration
SOFT Data Stream

SOFT Centroid Algorithm

SOFT Algorithm Details

SOFT Algorithm, More Details

SOFT Algorithm, One Last
SOFT Bit Rate & Data Modes

SOFT Command List

SOFT Calibration & Mapping

Environmental Testing Status

Environmental Testing Plans

Flight Procurement Status
Fabrication Flow Chart

Reliability and Quality Assurance Approach
SOFT Procedure, Plans, and Specifications

Risk Reduction Approach

Summary

Binns

10:15 BREAK

10:30 Preliminary
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

Electrical Design of Instrument
Block Diagram
Analog Eleclronics
Stack VLSI PHA Perforn-_nce

CRIS ADC Characteristics
CRIS Discriminator Characteristics

Precision Pulse Height Analysis Chain

Preamp/Postamp
Amplifier Offset, Gate

Capacitor-Charging Amp
Programmable Current Source
Electronic Calibration Plans
Electronic Calibration Plans (cont.)

Logic/Software

Cook



6.1':1

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

6.24

6.25

6.26

6.27

6.28

6.29

6.30

6.31

6.32

6.33

6.34

6.35

6.36

6.37

6.38

6.39

6.40

Logic Implementation

Logic Flow

gp System

Spacecraft Interfaces
Logic Pulse Command Interface

Logic Pulse Command Timing
Data Command Interface

Data Command Tirmng

Serial Digital Telemetry Interface

Serial Digital Interface Timing

Grounding Approach

CRIS Grounding Diagram

Power Supply Interface

EMI Considerations

Low Voltage Power Supply Block Diagram

Power Supply Voltages
CRIS Power Requirement and Estimate Summary

Power Estimate Worksheet

Power Estimate Worksheet (cont.)

CRIS Bias Supply Block Diagram

Modular versus Custom

Modular versus Custom (cont.)

Typical Interface, CRIS/SOFT
SCD Electrical, CRIS to SOFT (1 of 2)

SCD Electrical, CRIS to sovr (2 of 2)

ICD Electrical, CRIS Instrument

ICD Electrical, CRIS Instrument (cont.)

12:00

13:00

LUNCH

CRIS Structure Mechanical Design
7.1 CRIS/ACE Interface Control Drawing

7.2

7.3

7.4

7.5

7.6

7.7

7.8R

7.9

7.10

7.11R

7.12

7.13

7.14

7.15R

7.16R

7.17

7.18

7.19

7.20

7.21R

7.22

7.23R

7.24

7.25

7.26

7.27

7.28

7.29

Trexel

CRIS Structure Mechanical Design, Attachment Points

Observatory Layout Side View

FOV Limitations

Observatory Layout Top View

Box Structure

Section Through Box Wall

Box Structure, FEA & CG

Finite Element Analysis

Vibration Testing, Sine Survey

Vibration Testing, Sine Burst

Vibration Testing, Instrument Random

Card Cage Approach

Cross Section Through "SOFT "Area
Cross Section Thru Det. Module Stack with "SOF'I'" Fiber Plane Spacing

Cross Section Through Electronics Box

CRIS Layout
Detector Modules

Detector Modules (cont.)

Requirements for Detector Alignment
Detector Board Stack Outline

Engineering Detector Modules Mounted to PCB

Typical Engineering Detector Module

Purging Requirements

Purge System
Preliminary Purge Schematic

Weight Estimate

Prelirrunary Internal Thermal Drawing

Prelirmnary ,External Thermal Drawing



8

10

11

14:15

15:00

1515

15:45

16:00

Thermal

8.1

8.2

8.3

8.4

8.5
8.6

8.7
8.8

8.9
8.10

8.11
8.12

8.13

8.14

8.15
8.16

8.17

8.18

8.19

8.20
8.21

8.22

Design
PDR Thermal Topics
ACE S/C Orientation

Thermal Control Design

CRIS Thermal Requirements
Component Requirements
CRIS Hot and Cold Case Environments

CRIS Power Dissipation
CRIS Preliminary Thermal Design Approach

CRIS Thermal Isolation

Preliminary Thermal Design Approach (cont)

CRIS Heater Types
CRIS On Orbit Model

CRIS Internal Model I. Top Half
CRIS Internal SOFT Det. Model, SOFT #2 ON SIC Temperature 40 C

CRIS Internal Electronics and Detectors, SOFT #2 ON S/C Temp. 40 C

CRIS Internal Fiber Planes, SOFT #2 ON SIC Temp. 40 C

CRIS Internal SOFT Detector Model, SOFT #2 ON S/C Temp. - 10 C

CRIS Internal Electronics and Detectors, SOFT #2 ON S/C Temp. - 10 C

CRIS Internal Fiber Planes, SOFT #2 ON SIC Temp. -10C

CRIS Preliminary Thermal Results

Thermal Design Conclusions

Thermal Open Issues

Williams

BREAK

Flight
9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.10

9.11

9.12

9.13

9.14

9.15

9.16

Software
Introduction

Functional Requirements

Functional Requirements (cont.)

CRIS Data Format

Event & Echo Format

CRIS Normal Event Format

Housekeeping Data Format
CRIS Count Rate & Housekeeping Data Summary

Software Processes & Interrupts

Flight Software Development

Flight Software Control
Event Data Flow Diagram

CRIS Memory Usage

CRIS CPU Usage
CRIS Command State

CRIS Command State (cont.)

Ground
10.1

10.2

10.3

10.4

10.5
10.6

10.7

10.8

10.9

Support Equipment
EGSE Functions, Spacecraft Interface Simulation

EGSE Functions, Process Data from Instrument

EGSE Functions, Limit Checking

EGSE Functions, Commanding

Bench Test Configuration
Accelerator Calibration Configuration

Configuration Onboard Spacecraft
EGSE Software

Instrument Shipping

Cook

Wiedenbeek

Environmental Test & Cal
11.1 Environmental Test and Calibration

11.2 CRIS Instrument Test Matrix

Mewaldt



12 16:20 Design
12.1

12.2

12.3

12.4

12.5

12.6

12.7

Provisions for Specialized Instrument Requirements
Provisions for Preserving the Integrity of Sensitive Elements
Plans & Provisions for Detector Replacements Before Launch
Plans & Provisions for Direct Access Before Launch

Plans & Provisions for the Use of Red-Tag/Green-Tag Items
Plans & Provisions for Calibrating in Flight

System Safety Considerations Identified for This Design
Operational Constraints Dictated by the Design Chosen

Cummings

13 16:35 Parts, Materials, and
13.1 Electronic
13.2

13.3

13.4

13.5

13.6

13.7

13.8

13.9

13.10

13.11

13.12

13.13

13.14

13.15

13.16

13.17

13.18

13.19

13.20

13.21

13.22

13.23

13.24

13.25

Processes

Parts

CRIS/SIS Parts (I of 2)

CRIS/SIS Parts (2 of 2)

CRIS/SIS Parts (1 of 2)

CRIS/SIS Parts (2 of 2)

SOFT Parts List (1 of 5)

SOFT Parts List (2 of 5)

SOFT Parts List (3 of 5)

SOFT Parts List (4 of 5)

SOFT Parts List (5 of 5)
Radiation Effects

Electronic Parts List Review Summary
Materials

Preliminary Materials List

Electronic Fabrication Materials (1 of 2)

Electronic Fabrication Materials (2 of 2)

Usage List, Metals (GSFC), (1 of 2)

Usage List, Metals (GSFC), (2 of 2)

Usage List, Non-Metallics, (1 of 2)

Usage List, Non-Metallics, (2 of 2)

Usage List, SOFT Materials (1 of 3)

Usage List, SOFT Materials (2 of 3)

Usage List, SOFT Materials (3 of 3)
Electronic Fabrication Process List

Process List for Mechanical Parts

Grumm

14 16:50 Reliability
14.1

14.2

14.3

14.4

14.5

14.6

14.7

14.8

14.9

14.10

Identification and Control of Limited-Life Items

EEE Parts Deratings/Worst Case Analyses
Failure Modes and Effects Analysis of Interfaces

Provisions for Reviewing/Evaluating Alerts

Parts & Materials Sparing Philosophy
Parts Storage Provisions

Configuration Control Practices

Configuration Control Practices (cont.)

Discrepant Item control & Failure Reporting Plans
Workmanship and Inspection Practices

Cook

17:10 Summary and Wrap-Up Swenson

17:30 ADJOURN Day 2

(This completes CRIS material. SIS PDR starts next day.)
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The Cosmic Ray Isotope Spectrometer (CRIS)

Primary_ Scientific Obiectives

• Nucleosynthisis of cosmic ray source material

- Isotopic composition differences from solar system material

• Measurement of cosmic ray "life-time" in the Galaxy

- Based on abundances of radioactive "dock" nuclei
(10Be, 26A1, 36C1)

• Measurement of cosmic my acceleration time-scales

- using Fe, Ni, Co electron capture isotopes

ragvxoarA

* Four independent telescopes composed of large-area silicon
detectors

• Large-area Scintillating Optical Fiber Trajectory (SOFT) system

• Mass identification technique proven in space and accelerator
e-xperiments

Unique Measurement Caoabilities

• Isotopic composition of all elements from He to Zn (Z=2 to 30)

- Typical Mass resolution of--0.2 amu

- Kinetic energies from --50 to 500 MeV/nuc

- --300 cm2sr collecting power

• Identification of rare isotopes with > lOx better collecting power

• Measurement of neutron-decay protons in solar flares

• Measurement of cosmic ray spectra critical to assessing radiation
dangers for manned space flight

1.4
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CRIS-SOFT TEAM PHASE C/D

• Science

B. Binns
J. Klarmann

J. Beatty
P. Hink (begins 4/15/94)

• Fibers/Mechanical

J. Epstein-Engineer
D. Braun-Technician

• Electronics

P. Dowkontt-Engineer

G. Simberger-Technician

* H. Darlington (APL)-Technical Advisor, Camera

analog and Image Intensifier

• Software

M. Olevitch-Computer Programmer

• Quality Assurance
*J. Cravens-Consultant

5.1



Si Photodiode

Ughtpipe
coupler

SOFT HODO C PE

TOP VIEW

Im Int Power Supply]

Rber Optic Reducer
CCD Board Image Intensifier

Cam and V'Ki Electronics #1

26 cm

SIDE VIEW

H1 3.6 cm

H3

Scintillating Fiber

ger Plane (T)

',1
Silicon IStack DeL

CRIS Instrument Cross-section. The SOFT hodoscope consists of three x,y

fiber planes (H1, H2, and H3) and a tdgger plane ('1").

5.2



FIBER OUTPUT FORMAT

x-Trigger Fibers

y-Trigger Fibers

40 mm

Image Intensifier Diameter

Fiber Reducer input
Machined to 27.2mm x
21.2

Scintillating Fiber
Output

Spacer

Hodoscope and Trigger fiber output formatting
onto image intensifier

5.3
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ORIGINAL PAGE

BLACK AND _ :Ii_IOErOGRAPH

SOFT MSU Instrument (Entry Window View)

Shows outboard fiber trigger plane, fiber routing to image
intensifier assembly, and CCD camera electronics.
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BLACK AN[) WHfTE pHNT_r,_^,_..

SOFT MSU Instrument (Side View)

Shows four fiber planes T, H1, H2, and H3 (left to right).
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EVENT DETECTION EFFICIENCIES (CALCULATED)
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PIXEL CLUSTER CENTROIDS
SUPERIMPOSED
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Pixel cluster centroids from many argon events are superimposed
and plotted here in pixel coordinates (Data taken at MSU 6/93). The
clean separation of centroids on individual tabs shows that there is
very little possibility of confusion of position between tabs and also
shows the excellent spatial resolution that is achieved with SOFT.
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SOFT Fiber Signal
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MSU 12/93

He: events 468000 - 470000--
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Si: events 507035 - 509608
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10000

SOFT DYNAMIC RANGE

12 bit A-D limit

A
m

(9
e"
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¢-
O
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O)

m

1000 ' '
II

100

m,

]I

, °

II

0 '|' I I

0 4 8 12 16 20 24 28 32 36

Charge (Z)

The data points plotted are the approximate signal expected for a
particle at a typical energy and angle. The upper limits correspond to
the expected signal for the lowest energy stopping particles (highest
dE/dx) at a 45 ° angle that just penetrate through the first two stack
detectors. The lower limits correspond to vertical particles with the
highest energy that stop just before entering the last silicon wafer.
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SUMMARY OF ACCOMPLISHMENTS

AT MSU 12/93

• Detection of He, O, Si, S with good efficiency.

• Operation of fast/slow camera clocking.

• Operation of CCD quick clear (2001_s).

• Demonstration of centroid algorithm on-line.

• Determination of system dynamic range

• Problem identified
--Determined that margin in system gain is less
than des=red. As result, plan to increase thickness
of 1 MCP in image intensifier.
--Minimal impact on instrument.

5.17



LONG DURATION TEST OF FIBERS

U)
t-
O

0

13.

10 4

10 3

10 2

10 1 Sr-90

10 o
10 0

Ne-1.45, 1.1,

0.88 GeV/n

He-90MeV/n

Corrected

Fe-0.65, 0.35,
0.20 GeWn

[]

[]
[]

El

_1_ Si-14.5 GeWn

Data taken from
fiber test 2.3 years
after other data.

1 0 1 1 0 2 1 0 3 1 0 4

dE/dx (MeV/n)

All data were taken usin_ the same scintillating fiber ribbon. All clata
except the 14.5 GeV/n S=were taken at the Bevalac in Dec. 1989. The
Si data was taken at Brookhaven in Mar. 1992. No significant
degredation in light output was observed over this 2.3 year period.
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#,,-

Fiber Drawing Machine

The fiber preform is placed in the drawing oven and fibers are
drawn onto the large wheel.
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SOFT HIGH VOLTAGES

Image intensifier requires high voltages as follows:
(all voltages are wrt to MCP-out)

Photocathode

MCP-in

MCP-out

Anode

gated on:-2600, off:+2360V

-2400V

Ground

+5500V
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SOFT Accelerator Configuration
(Bench Test Equipment)

Control Room Vault

Sun Workstation

display

disk

tape

ethernet

(commands

& data)

PC

data acquisition

and centroid

calculation

_commands /_ data

SOFT

Detector

5.25



co

E
C_

L_
,Id

iDd
c_

LL
0

_E
_o o
"10
ii

m

0 _

_Dd

• 0

0 •
im

cQ Q.

m

_ as

_ .I. I Xi_. "_. °_. _. >- °_.
i



•
X X "6

× ._ _
× _ _-

_ _ _

Jm

0
0")

m

sm

0

X

1:3.

t_
m

0

e- _.- .(2
0 _

wu

mm em
03

0 > 0

\ t_ :3 0
m

• _ (1)

_:.._c o

m _
m

X
om

12.
x

q 0
m

X
Im

13.

C_J



oo

r '_i.=
_mmel E •

.w U=



,< ,..m
m
|m

÷ "i- ÷ ÷ ÷ -I- .... ÷

u_

m
m
mm

0

E
e"

im

0

,<

m c
L •

E

0 .__

E
O3

m m
m

0

a_

u)



I.D

0

II

A
0

X

0
ml

0

A A

> > "-

x x

°°o o E E

U -_ + + X X .w

X >,

II II II m m

x _ mx

I-- I--



SOFT BIT RATE & DATA MODES

• Assume Flex format

• Normal Mode (NM_

--Number of bits/cluster
x cluster

ClUster
tens. param(encode)

No. oixels(encode)
Total/cluster "

9 bits
8 bits
7 bits
6 bits
30 bits

3 MSB; 4 bits, # of LSB
3 MSB; 3 bits, # of LSB

-Assume average of 8 clusters/event
Total video bits = 8x 30=240

--header information
Number of clusters 5 bits"

-- Total number of bits/event = 240 + 5 = 245bits

• Diaonostic Mode #1 (DM1) (Auto 1 min/day)
--NM Data
--Raw video data size
--Number of clusters (relaxed cluster criteria)

245 bits
16 bits
8 bits

--Number of bits/cluster
x cluster

ClUster
o. pixels

Cluster height
Cluster width
Maximum pixel int.
Averaae oixel int.
Total bits/cluster

9 bits
8 bits
7 bits
8 bits
9 bits
12 bits
7 bits
60 bits

3 MSB; 4 bits, # of LSB

3 MSB; 4 bits, # of LSB

Total bits for up to 25 brightest clusters
245+ (25x60) + 16 + 8 = 1769 bits/event

• Diagnostic Mode #2 (DM2_ (Detailed)

--DM1 data
--Raw video data
--Total bytes

1769 bits
63 kbytes (max); 2 kbyte (typ)
64kb ytes (max); 2kbyte (typ)

(1/28,,94)
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SOFT COMMAND LIST
1/31/94

1. Camera #1, #2 power on/off.
2. Image intensifier #1, #2 power on/off.
3. Enable/disable data collection in normal mode.

4. Set camera discriminator threshold level (0-255).
5. Set trigger 1 discriminator threshold level (0-255).
6. Set trigger 2 discriminator threshold level (0-255).
7. Set image intensifier gain level (0-255).
8. Enable/disable quick clear.
9. Set cluster acceptance criteria.

- min number of pixels
- max number of pixels
- min number of rows

- max number of segments
10. Mask damaged pixels and/or centroids.
11. Run electronic test.
12. Run fiducial LED test.

13. Run alpha source test.
14. Run in diagnostics mode 1 for N events (quick
diagnostics).
15. Run in diagnostics mode 2 for N events (raw video
data dump).
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SOFT CALIBRATION & MAPPING

Ground Calibration

• LED's attached to fibers
--System functional test; rough sensitivity test.

• Alpha sources (low activity Am-241; one or two sources)
-Sources permanently affixed to 1 or 2 fibers; system

gain monitor.

• Map absolute position using highly collimated Sr-90 source in
laboratory. Expected accuracy _<1001_m.

• Map fiber plane coordinates onto CCD array using accelerator
beam.

• Maps checked and referenced to Silicon detector coordinates
with accelerator beam.

Flight Calibration

• LED's attached to fibers
--System functional test; rough sensitivity test.

• Alpha sources (low activity Am-241 ; one or two sources)
attached to fibers.

--Monitor system gain.

• Cosmic Rays
--Monitor fiber coordinate stability.

_LD 12..-
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Reliability and Quality Assurance Approach

• Fiber Planes
--Maintain informal logbooks, production procedures, and test
records.
--Fiber plane acceptance testing occurs after production.
-After passing acceptance tests, the use of each fiber plane will
be recorded in a log that follows the plane.

• Flight equipment (Im Int, CCD's, HV Power Supplies, Fiber
Reducers)

--before integration into detector, keep in locked, limited access
cabinet.
--Each use of equipment is recorded on a log that follows the
equipment.

• Electronics
--Established parts and subassembly documentation and
tracking system.
--Engineer and Technician will attend JPL Soldering and QC
Inspection School.
--Established ESD handling and storage procedures.

• Appropriate documents will be generated to implement our Quality
Control.

--Processes
--Plans
--Procedures
--Specifications

• Mr. James Cravens, consultant, will assist us in defining and
generating these documents.
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SOFT Procedures, Plans and Specifications

,i

PROCEDURES

Tinning of Electrical Components and
Connectors Pins for SOFT

Thermal BondinLz of Components for SOFT

Installation of Radiation Shielding for
SOFT

Spot Bonding of Components, Cables, and
Harnesses for SOFT

Cleaning of Electrical Assemblies for
SOFT

Swaging of Terminals on Printed Wiring
Boards and Assemblies for SOFT

Fabrication of Printed Wiring Board
Assemblies for SOFT

Verification Procedure for SOFT

Conformal Coating of Printed Wiring
Board for SOFT

Electrical Testing of Individual Circuit
Board for SOFT

Electrical Testing of Major Sub-Assemblies
for SOFT

:Electrical Testing of Complete SOFT

Assembly

PLANS

SOFT Handlin_ Plan

SOFT Cleanliness Plan

SOFT Verification Plan

Fabrication and Assembly Flow Plan

SPECIFICATION

SOFT Verification Specification

PRELIMINARY

X

X

X

X

X

FINAL

PDR - February 22, 1994 5.38A



RISK REDUCTION APPROACH

• Purchase key flight equipment as early as possible
--CCD's purchased in Ph. B.
--Image Intensifier, purchased 1 in Ph. B.
--HVPS prototype design and fab initiated in Ph. B.

--Conformal coating most parts of supply in
preference to full potting; reduces risk.

--Most electronic parts in 3rd round of approval by
JPL.

• Fabricated fiber assembly prototype during Ph. B.

• Performed environmental testing on key components
in Ph. B.

--Image Intensifiers-3 shake tests
--CCD's-Rad damage test by JPL
--Fibers-Shake test, Thermal Vac test
--Glass fiber reducers/couplers-Rad damage test.

• Performed key science tests in Phase B
--MSU tests 6/93 and 12/93

5.39



SUMMARY

• The CRIS instrument will be the first instrument flown
in space to utilize a scintillating fiber hodoscope.

• SOFT detector successfully used in cosmic ray
environment on high altitude balloon flight.

• Accelerator tests have demonstrated that
--SOFT has the required detection efficiency,
dynamic range, and spatial resolution to achieve
the CRIS objectives.
--CCD quick clear successfully implemented;
essential to operate in cosmic ray environment.
--Centroid algorithm successfully demonstrated;
essential to SOFT operation within available bit
rate.

• Since SOFT is new to space flight, we have
emphasized early environmental testing on
subsystems.

--Identified image intensifier problem with shake.
--Believe that we have eliminated problem; may
require one more shake of new tube to verify.

• Procurement of flight equipment (CCD's, HVPS, and
Image Intensifiers) began in Phase B to reduce
schedule risk.

• With present program, the SOFT hodoscope will meet
the requirements of CRIS within cost and schedule.
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Det.

E1

E2

E3

FA

E5

E6

E7

E8

Thk.

(ram)

CRIS ADc Characteristics

No. No. C Cf

per per (pF) (pF)
tel. ADC

1 1 256 1000

1 2 444 1000

2 4 888 1500

2 4 888 1500

2 4 888 1500

2 4 888 1500

2 4 888 1500

2 4 888 1500

Rf (k_)

(r = 2gs)

Ityp

(gA)
(2OC)

2.00 15

2.00 30

1.33 60

1.33 60

1.33 60

1.33 60

1.33 60

1.33 60

Imax

0uA)

(35 c)
60

120

240

240

240

240

240

240

Bias

(v)

400

400

400

400

400

400

400

400

Thole

(ns)

469

469

469

469

469

469

469

469

Det.

E1

E2

E3

E4

E5

E6

E7

E8

No.

of

Chan.

4096

4096

4096

4096

4096

4096

4096

4096

Chan.

Width

(MeV)

1.831

1.831

2.747

2.747

2.747

2.747

2.747

2.747

F. S.

65Zrl

(MeV)

750O

7500

11250

11250

11250

11250

11250

11250

Dyn.

Range

2000

2000

2000

2000

2000

2000

2000

2000

"L"

Thresh

(MeV)

3.75

3.75

5.63

5.63

5.63

5.63

5.63

5.63

Max

Proton

AE

28

28

41

41

41

41

41

41

"M" "M" "H" "H"

Thresh Var. Thresh Var.

(MeV) (ch.)(ch.)(MeV) (ch.) (ch.)

40 70 15 160 135 59

40 70 15 160 135 59

60 70 15 240 135 58

60 70 15 240 135 58

60 70 15 240 135 58

60 70 15 240 135 58

60 70 15 240 135 58

60 70 15 240 135 58

Notes:

Ity p and Imax values are per ADC, not per detector.

"M" discriminators picked so that H never triggers

"H" discriminators picked so that He never triggers

Assume ADC threshold corresponds to ch# 50

Assume at least +33% variation (adjustability) in "M" and "H" thresholds

Assume single channel control of "M" levels; 2-channel control of "H" levels
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CRIS Logic Flow

Definitions

ADC = Logical "OR" of all ADC thresholds

E1A = Threshold of E1 detector in telescope A (similarly for E1B, E1C, E1D)

E2AB = Threshold of E2 detector pair in telescope half AB (similarly for E2CD, E9AB, E9CD)

GH = Logical "OR" of all high level guard discriminators

GL = Logical "OR" of all low level guard discriminators

HEn = Hydrogen timer expired

HeEn = Helium timer expired

Hodo = SOFT trigger

Hor = Logical "OR" of all "H" (high level) discriminator levels

Mor = Logical "OR" of all "M" (medium level) discriminator levels

* = Logical complement

+ = "OR"

RTN

RTN

• = "AND"

.E2CD

RTN

RTN RTN

N N

Y Y Y Y
RTN RTN RTN RTN

HEn
HEn

Y Y
RTN

Y Y Y
RTN

HeEn HeEn

Y

E9AB E9AB E9AB E9CD E9CD E9CD

sort &

store:
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"0

P
Idb

,.#
o
¢Jq
Io

Serial Digital Telemetry Interface

k

Read
Out
Gate

Clock

*SV DH

*SV

*5"V

Minor 1C__1K

Frame
Pulse

+5V

Frame
Pulse

÷SV

Nx 1_

Male(
Frame
Pu_e

*SV

.._CD4050 IK

(LVA)

Notes:
I.
2.
3.

.

.

OVA) --_"

_ 1M

1M

1M

Selected
Read
Out

F_

Frlmlll

__1@-
1K

._SV

An instrument may not require all types of frame pulses
Currently 2x and 8x Major Frame Pulses are avadable
The DH Select Bit is generated in an instrument from a Data or Logic Pulse
Command and used to select one of two redundant spacecraft Senal Digital
Telemetry, Sun Pulse, and Spin Clock interfaces to use. . .
The AND gates are shown to indicate that the equivalent data handling signals Trom
each C&DH component should not be simply logically ORed together, but rather
should be actively selected with the DH Select Bit.
An instrument may add a 1Meg ohm feedback resistor to the ROG interface if the
ROG signal is used for more than gating the clock signal.

' 6.22
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Advanced

Composition

Explorer
Preliminary Design Review

CRIS STRUCTURE MECHANICAL DESIGN
WEIGHT ESTIMATE

• Soft

Fiber plane assembly
Image intensifier assemblies (2)
Power supplies

Camera electronic board assys (2)

Electronics Box Structure

Front, rear, right, left panels

Top plate, mid deck & base plate
Interior walls, card guides, windows,
frames & misc hardware

_rams

1140
2310

1000
1710

2550
4130

1920

Telescopes

60 LiD detectors

16 detector modules

4 detector boards (detector portion only)
Detector boards isolation and support
structure

3300
1600

880
690

Experiment Low & High Voltage

Power Supply

Experiment Electronics

P/A, S/A, ADC Portion of detectors
boards 3 digital boards, backplane,
electronics parts & conformal coat
and connectors

1700

3940

CRIS estimated weight
CRIS allocated weight
CRIS under allocated weight by

26.87
31.00

4.13

Kg
Kg
Kg

7.27
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CRIS Count Rate and Housekeeping Data Summary

Type of Data Number _: Bits

Rates

Microprocessor Rates:

grouped by charge interval, detector depth,

hodoscope data quality, and telescope half

Rate Scalers:

detector groupings (E1A-E8)

discriminator levels

telescope halves

9

x 3

x 2

54

7

2

2

28

82

22

+

×

X

+

Voltages

guards and antis

discriminator levels

telescope halves

singles, subcommed to 6

misc. rates, not subcommed

Leakage Currents:

X

9

+ 7

16

2

detector groupings (EIA-E8)

guards and antis

telescope halves

Temperatures

Detector Thresholds

,,., 100

Stack High Voltage On/Off

28

18

32

32

82

1200

336

180

320

320

410

Coincidence Logic State (w/o SOFT) 124 124

SOFT Command State 6 27

4 4

Software Parameters --_30 _ 480

Total _ bits: _ 3400

Complete readout in 256 fraanes (=secs)
=> Allot -_ 216 bits once every major frame (2.9% of T/M space)

9.8
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